Introduction
The first primary structure of adult human hemo globin reported by our group in 1961 [ 1] . After that various kind of hemoglobin have been characterized to date [2] , To study the evolutionary relationship among the different carnivora species, the available data is still limited. From the genus Mustela only amino acid sequence of the ß chain from ferret (Mustela putorius furo) is reported [3] , In this com munication we present complete primary structure of hemoglobins from European polecat, (Mustela putorius) a representative of the same genus. On the basis of taxonomy polecat is placed in the order Car nivora, sub-order Fissipedia, family Mustelidae and the genus Mustela. This work is part of our study on molecular characterization of carnivora at hemoglo bin level.
Materials and Methods

Preparation o f hemolysate
Blood from a European polecat was collected in heparinized tubes at Zoological Garden, Innsbruck. The erythrocytes were washed three times with phys iological saline and lysed with distilled water in the cold [4] , The hemolysate was checked for heterogeneity by polyacrylamide gel disc elec trophoresis in Tris/glycine buffer at pH 8.3 [5] , as well as under dissociating conditions in the presence of Triton X-100 and 8 M urea [6 ] .
Globin chain separation
Hemoglobin was dehemed in cold aceton solution containing 2% HC1 [7] . Globin obtained was reduced under nitrogen for three hours. A column (1.6x15 Cm) was packed with carboxymethylcellulose CM-52 in 0.025 M sodium acetate, 0.2% mercaptoethnol and 8 M urea, pH 5.7. The globin chains were eluted by applying a linear gradient (0.02-0.08 M) NaCl [8] .
Enzymatic cleavage and peptide separation
The globin chains were oxidized with performic acid and digested with trypsin (TosPheCH2Cl-treated, Worthington) for 3 h at pH 10.5 and 9.5 with an enzyme/substrate ratio of 5:100 [9] [10] . After 3 h, the hydrolysate was titrated to pH 4 and centrifuged. The soluble peptides were fractionated by gel filtra tion on Sephadex G-25 fine (2.6x150 cm) in 0.1 M acetic acid. The pre-fractioned peaks were re chromatographed by RP-HPLC on a column of LiChrosorb-RP2, (4.6x25 mm) equilibrated in 0.05 M ammonium acetate [11] . Peptides were eluted with a gradient of acetonitrile from 0-60% in 60 min.
Sequence determination
Amino acid sequences were determined by auto mated Edman degradation [12] in liquid phase sequenators (models 890B and 890C. Beckman Instru ments). A modified Quadrol program [13] (0.25 M Quadrol) was applied for sequencing of the intact chains and large lysine peptides which had been reacted with reagent IV [14] . 3-Diethylamino propyne [15] was employed for sequencing of the arginine peptides. Some peptides were sequenced by gas phase method using a non-commercial sequenator [16, 17] . The thiazolinone derivatives were converted to phenylthiohydantoin derivatives in the presence of 3 M TFA at 80 °C, and identified by HPLC [18] .
Results and Discussion
The hemoglobin of polecat consist of two compo nents as verified by polyacrylamide gel disc elec trophoresis (Fig. la) . Electrophoresis under dis sociating conditions in the presence of Tritone-X 100 and 8 M urea revealed two bands corresponding to one a and one ß chain (Fig. lb) .
The globin subjected to the column of CM-cellulose resulted in the separation of three polypeptide chains namely a I, a ll and ß (Fig. 2) . This result supports the presence of two hemoglobin components de tected by disc electrophoresis.
Pre-fractionation of the tryptic peptides on sephadex-G25 gave some of the peptides in pure form. The peptides mixture were rechromato graphed on RP-HPLC led to pure peptides ( Fig. 3 a and 3b). The primary structure determination of the globin chains was achieved by sequencing the N-terminal regions of the native chains up to 42 amino acid re sidues, followed by sequencing of the tryptic pep tides. The complete primary structure of the a and ß chains is presented in Fig. 4 and the amino acid com positions of all peptides are listed in Table I and II. The sequence is aligned with that of human hemoglobin, revealing 17 (23.9%) substitution in a l chain, 16 (22.5%) in a ll and 14 (20.4%) in the ß chain. The exchanges are resulting in the alteration of five functional important positions, a 1/31. a 1/32 and heme contact points.
For the dimeric structure of hemoglobin a 1/31 contacts are very important. At these positions three substitutions were found at: a 34 Leu/Ala, a 111 Ala/ Cys, ß 125 Pro/Gln. * Determ ined after performic acid oxidation. V alues in brackets are taken from sequence data.
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The ax ß\ binding sites are responsible for the con struction of tetrameric structure. One alteration is observed at /3 43 Glu/Asp. The binding sites in the a chain is identical with human hemoglobin.
Among the heme contact points, only one sub stitution was found at /370 Ala/Ser. This substitution is found frequently in the mammalian hemoglobins. The binding sites in the a chain correspond to human hemoglobin.
In the 2,3-diphosphoglycerate binding sites, which play an important role in the oxygen affinity of hemoglobin, no substitution was detected. 
